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(54) DATA REWRITING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend life by eliminating unnecessary erasing 
operations to a nonvolatile memory. 

SOLUTION: Update data Din are latched by a latch circuit 21 and holding data SM are 
read out and latched from a nonvolatile memory array M by a read-out circuit 23. Data 
S21 are compared with data S23 by a comparing circuit 22, activation is indicated in 
coincidence signals S22 when the result of comparison is coincided and inactivity is 
indicated in coincidence signals S22 when the result is not coincided. Address data 
designated in the nonvolatile memory array M are erased by a erasing circuit 24 when 
coincidence signals S22 are inactive. Address data are not erased by the erasing 
circuit 24 when coincidence signals S22 are active. When coincidence signals S22 
indicate inactivity, after the erasing operation is performed by the erasing circuit 24, 



data are written into the address designated in the nonvolatile memory array M by a 
writing circuit 26. When coincidence signals S22 indicate activity, writing operations 
are not performed by a writing circuit 25. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the source field formed into the substrate, and the data rewriting circuit 
which performs write-in actuation and elimination actuation of data to the 
non-volatile memory cell by which the floating gate was prepared through the 
insulator layer on between drain fields The 1st latch circuit which latches the updating 
data for rewriting to the maintenance data currently held at said non-volatile memory 
cell, Coincidence/inequality of the 2nd latch circuit which reads and latches said 
maintenance data, and the data latched to said 1 st latch circuit and the data latched 
to said 2nd latch circuit are detected. When the comparator circuit which shows 



activity to a coincidence signal when this detection result is coincidence, and shows 
non-activity to this coincidence signal at the time of an inequality, and said 
comparator circuit show non-activity to said coincidence signal, When elimination 
actuation of data is performed to said non-volatile memory cell and said comparator 
circuit shows activity to said coincidence signal by drawing out said source field 
HEEREKU TRON through said insulator layer from said floating gate, When the 
elimination circuit which does not perform this elimination actuation, and said 
comparator circuit show non-activity to said coincidence signal, Write-in actuation of 
data is performed to said non-volatile memory cell by pouring in a hot electron to said 
floating gate through said insulator layer, after said elimination circuit eliminates said 
data. The data rewriting circuit characterized by the thing which do not perform this 
write-in actuation, and for which it wrote in and had the circuit when said comparator 
circuit shows activity to said coincidence signal. 

[Claim 2] In the source field formed into the substrate, and the data rewriting circuit 
which performs write-in actuation and elimination actuation of data to the nonvolatile 
memory by which the floating gate was prepared through the insulator layer on 
between drain fields The 1st latch circuit which latches the updating data for rewriting 
to the maintenance data currently held at said non-volatile memory cell, 
Coincidence/inequality of the 2nd latch circuit which reads and latches said 
maintenance data, and the data latched to said 1 st latch circuit and the data latched 
to said 2nd latch circuit are detected. When the comparator circuit which shows 
activity to a coincidence signal when this detection result is coincidence, and shows 
non-activity to this coincidence signal at the time of an inequality, and said 
comparator circuit show non-activity to said coincidence signal, When elimination 
actuation of data is performed to said non-volatile memory cell and said comparator 
circuit shows activity to said coincidence signal by drawing out said source field 
HEEREKU TRON through said insulator layer from said floating gate, After detecting 
coincidence/inequality of the elimination circuit which does not perform this 
elimination actuation, and the data with which said comparator circuit was latched to 
said 1st latch circuit and the data latched to said 2nd latch circuit, The data rewriting 
circuit characterized by having the write-in circuit which performs write-in actuation 
of data to said non-volatile memory cell by pouring in a hot electron to said floating 
gate through said insulator layer irrespective of this detection result. 
[Claim 3] In the source field formed into the substrate, and the data rewriting circuit 
which performs write-in actuation and elimination actuation of data to the 
non-volatile memory cell by which the floating gate was prepared through the 
insulator layer on between drain fields The latch circuit which reads and latches the 
maintenance data currently held at said non-volatile memory cell, The data detector 
which detects coincidence/inequality of a high level or a low, and the logical level of 
the data latched to said latch circuit, shows activity to a coincidence signal when this 



detection result is coincidence, and shows non-activity to this coincidence signal at 
the time of an inequality, When said data detector shows non-activity to said 
coincidence signal, elimination actuation of data is performed to said non-volatile 
memory cell by drawing out said source field HEEREKU TRON through said insulator 
layer from said floating gate. When said data detector shows activity to said 
coincidence signal and the elimination circuit which does not perform this elimination 
actuation, and said data detector show non-activity to said coincidence signal, 
Write-in actuation of data is performed to said non-volatile memory cell by pouring in 
a hot electron to said floating gate through said insulator layer, after said elimination 
circuit eliminates said data. The data rewriting circuit characterized by the thing which 
do not perform this write-in actuation, and for which it wrote in and had the circuit 
when said data detector shows activity to said coincidence signal. 
[Claim 4] In the source field formed into the substrate, and the data rewriting circuit 
which performs write-in actuation and elimination actuation of data to the 
non-volatile memory cell by which the floating gate was prepared through the 
insulator layer on between drain fields The latch circuit which reads and latches the 
maintenance data currently held at said non-volatile memory cell, The data detector 
which detects coincidence/inequality of a high level or a low, and the logical level of 
the data latched to said latch circuit, shows activity to a coincidence signal when this 
detection result is coincidence, and shows non-activity to this coincidence signal at 
the time of an inequality, When said data detector shows non-activity to said 
coincidence signal, elimination actuation of data is performed to said non-volatile 
memory cell by drawing out said source field HEEREKU TRON through said insulator 
layer from said floating gate. The elimination circuit which does not perform this 
elimination actuation when said data detector shows activity to said coincidence 
signal, After said data detector detects coincidence/inequality of a high level or a low, 
and the logical level of data latched to said latch circuit, The data rewriting circuit 
characterized by having the write-in circuit which performs write-in actuation of data 
to said non-volatile memory cell by pouring in a hot electron to said floating gate 
through said insulator layer irrespective of this detection result. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rewriting circuit of the data to 
nonvolatile memory, such as data storage equipment, especially EEPROM (Electrically 
Erasable Programmable ROM). 



[0002] 

[Description of the Prior Art] When performing rewriting actuation of the data of 
nonvolatile memory, such as EEPROM, in the conventional data rewriting circuit, 
irrespective of the contents of the maintenance data already written in the address to 
write nonvolatile memory, elimination actuation of these maintenance data is 
performed first, and then write-in actuation is performed. That is, even when 
maintenance data and updating data to rewrite are the same, write-in actuation is 
performed. 
[0003] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred 
in the conventional data rewriting circuit. Drawing 2 is the sectional view of an outline 
showing the structure of general EEPROM which is one of the nonvolatile memory, 
this — EEPROM — a substrate — one — inside — forming — having had — the 
source — a field — two — and — a drain — a field — three — between — the upper 
part — the bottom — from — order — a tunnel — an insulator layer — four — a 
floating gate — ( — FG — ) — five — the gate — between — an insulator layer — six 
— and — control — the gate — ( — CG — ) — seven — a laminating — having 
carried out — a laminating — the gate — MOSFET — structure — becoming — 
**** . In the source electrode 1 1 and the drain field 3, the control gate electrode 13 is 
connected to the drain electrode 12 and the control gate 7 at the source field 2, 
respectively. In this EEPROM, the amount of the electron in a floating gate 5 
(electron) performs the writing and elimination of data using the threshold seen from 
the control gate 7 changing. Next, actuation [ of drawing 2 ] (1) - (2) is explained. 
[0004] (1) Impress 0V to the write-in actuation 11, for example, a source electrode, 
and impress +12V to the drain electrode 12 at +6V and the control gate electrode 13, 
respectively. And data are written in by passing a current from the source field 2 to 
the drain field 3, and pouring in a hot electron to a floating gate 5 through the tunnel 
insulator layer 4. 

(2) Impress -9V to the elimination actuation 11, for example, a source electrode, at 
+5V and the control gate electrode 13, and eliminate data by drawing out source field 
2 HEEREKU TRON through the tunnel insulator layer 4 from a floating gate 5. The 
data rewriting circuit was performing the above actuation. That is, even when 
maintenance data and updating data are the same, there is useless rewriting actuation 
that elimination and write-in actuation are performed. Therefore, there was a problem 
that a rewritable count decreased. 

[0005] For example, in EEPROM of drawing 2 , since electron is performed by making 
the inside of the tunnel insulator layer 4 penetrate at the time of writing and 
elimination, electron and a hole are captured in this tunnel insulator layer 4, and there 
is a problem on the dependability that write-in effectiveness and elimination 
effectiveness fall. Therefore, the threshold after writing falls, or the threshold after 



elimination rises, and the threshold window which is the difference of the threshold of 
these both becomes narrow. When a threshold window narrows, the judgment of a high 
level (henceforth "H") and a low (henceforth "L") may not be able to be performed, 
but memory actuation may become impossible. That is, when it rewrites physically, a 
count has a limit and the count of rewriting which is a certain extent is exceeded, 
there is a problem of rewriting becoming impossible in nonvolatile memory, such as 
EEPROM. In general EEPROM, 10,000 - about 100,000 times rewrite and it is the 
limitation of a count. 
[0006] 

[Means for Solving the Problem] The 1st invention is equipped with the following 
circuits in the source field formed into the substrate, and the data rewriting circuit 
which performs write-in actuation and elimination actuation of data to the 
non-volatile memory cell by which the floating gate was prepared through the 
insulator layer on between drain fields, in order to solve said technical problem. 
Namely, the 1st latch circuit which latches the updating data for rewriting to the 
maintenance data currently held at said non-volatile memory cell, 
Coincidence/inequality of the 2nd latch circuit which reads and latches said 
maintenance data, and the data latched to said 1st latch circuit and the data latched 
to said 2nd latch circuit are detected. When the comparator circuit which shows 
activity to a coincidence signal when this detection result is coincidence, and shows 
non-activity to this coincidence signal at the time of an inequality, and said 
comparator circuit show non-activity to said coincidence signal, When elimination 
actuation of data is performed to said non-volatile memory cell and said comparator 
circuit shows activity to said coincidence signal by drawing out said source field 
HEEREKU TRON through said insulator layer from said floating gate, When the 
elimination circuit which does not perform this elimination actuation, and said 
comparator circuit show non-activity to said coincidence signal, Write-in actuation of 
data is performed to said non-volatile memory cell by pouring in a hot electron to said 
floating gate through said insulator layer, after said elimination circuit eliminates said 
data. When said comparator circuit shows activity to said coincidence signal, it has 
the write-in circuit which does not perform this write-in actuation. 
[0007] In the 2nd invention, it has the following circuits in the source field formed into 
the substrate, and the data rewriting circuit which performs write-in actuation and 
elimination actuation of data to the nonvolatile memory by which the floating gate was 
prepared through the insulator layer on between drain fields. Namely, the 1st latch 
circuit which latches the updating data for rewriting to the maintenance data currently 
held at said non-volatile memory cell, Coincidence/inequality of the 2nd latch circuit 
which reads and latches said maintenance data, and the data latched to said 1 st latch 
circuit and the data latched to said 2nd latch circuit are detected. When the 
comparator circuit which shows activity to a coincidence signal when this detection 



result is coincidence, and shows non-activity to this coincidence signal at the time of 
an inequality, and said comparator circuit show non-activity to said coincidence signal, 
When elimination actuation of data is performed to said non-volatile memory cell and 
said comparator circuit shows activity to said coincidence signal by drawing out said 
source field HEEREKU TRON through said insulator layer from said floating gate, After 
detecting coincidence/inequality of the elimination circuit which does not perform this 
elimination actuation, and the data with which said comparator circuit was latched to 
said 1st latch circuit and the data latched to said 2nd latch circuit, It has the write-in 
circuit which performs write-in actuation of data to said non-volatile memory cell 
irrespective of this detection result by pouring in a hot electron to said floating gate 
through said insulator layer. 

[0008] In the 3rd invention, it has the following circuits in the source field formed into 
the substrate, and the data rewriting circuit which performs write-in actuation and 
elimination actuation of data to the non-volatile memory cell by which the floating 
gate was prepared through the insulator layer on between drain fields. Namely, the 
latch circuit which reads and latches the maintenance data currently held at said 
non-volatile memory cell. The data detector which detects coincidence/inequality of 
"H" or "L", and the logical level of the data latched to said 2nd latch circuit, shows 
activity to a coincidence signal when this detection result is coincidence, and shows 
non-activity to this coincidence signal at the time of an inequality, When said data 
detector shows non-activity to said coincidence signal, elimination actuation of data 
is performed to said non-volatile memory cell by drawing out said source field 
HEEREKU TRON through said insulator layer from said floating gate. When said data 
detector shows activity to said coincidence signal and the elimination circuit which 
does not perform this elimination actuation, and said data detector show non-activity 
to said coincidence signal, Write-in actuation of data is performed to said non-volatile 
memory cell by pouring in a hot electron to said floating gate through said insulator 
layer, after said elimination circuit eliminates said data. When said data detector 
shows activity to said coincidence signal, it has the write-in circuit which does not 
perform this write-in actuation. 

[0009] In the 4th invention, it has the following circuits in the source field formed into 
the substrate, and the data rewriting circuit which performs write-in actuation and 
elimination actuation of data to the non-volatile memory cell by which the floating 
gate was prepared through the insulator layer on between drain fields. Namely, the 
latch circuit which reads and latches the maintenance data currently held at said 
non-volatile memory cell, The data detector which detects coincidence/inequality of 
"H" or "L", and the logical level of the data latched to said 2nd latch circuit, shows 
activity to a coincidence signal when this detection result is coincidence, and shows 
non-activity to this coincidence signal at the time of an inequality, When said data 
detector shows non-activity to said coincidence signal, elimination actuation of data 



is performed to said non-volatile memory cell by drawing out said source field 
HEEREKU TRON through said insulator layer from said floating gate. The elimination 
circuit which does not perform this elimination actuation when said data detector 
shows activity to said coincidence signal, After said data detector detects 
coincidence/inequality of "H" or "L", and the logical level of data latched to said 2nd 
latch circuit, It has the write-in circuit which performs write-in actuation of data to 
said non-volatile memory cell irrespective of this detection result by pouring in a hot 
electron to said floating gate through said insulator layer. 
[0010] 

[Function] According to the 1st invention, since the data rewriting circuit was 
constituted as mentioned above, the updating data for rewriting to the maintenance 
data currently held at the non-volatile memory cell are latched to the 1 st latch circuit, 
and said maintenance data are latched to the 2nd latch circuit. Next, 
coincidence/inequality of the data latched to the 1st latch circuit and the data 
latched to the 2nd latch circuit are detected in a comparator circuit, and when this 
detection result is coincidence, this comparator circuit shows activity to a 
coincidence signal, and shows non-activity to a coincidence signal at the time of an 
inequality. When a comparator circuit shows non-activity to a coincidence signal, data 
are eliminated by drawing out source field HEEREKU TRON through an insulator layer 
from the floating gate of a non-volatile memory cell by the elimination circuit. Next, 
the writing of data is performed to a non-volatile memory cell by writing in, after said 
elimination circuit eliminates said data, and pouring in a hot electron to said floating 
gate through said insulator layer by the circuit. On the other hand, since it is not 
necessary to perform elimination and writing when a comparator circuit shows activity 
to a coincidence signal, as for a data rewriting circuit, elimination and write-in 
actuation are not performed. Therefore, the count of rewriting actuation decreases as 
compared with the former, and the life of a non-volatile memory cell is prolonged. 
[0011] According to the 2nd invention, when the comparator circuit of the 1st 
invention shows activity to a coincidence signal, although a data rewriting circuit does 
not perform elimination actuation, the writing of data is performed by the write-in 
circuit to a non-volatile memory cell. Therefore, the count of elimination actuation 
decreases as compared with the former, and, in addition to the life of a non-volatile 
memory cell being prolonged, the data of this non-volatile memory cell are refreshed. 
According to the 3rd invention, the maintenance data currently held at the 
non-volatile memory cell are latched to a latch circuit. Next, coincidence/inequality of 
"H" or "L", and the logical level of the data latched to said latch circuit are detected 
in a data detector, and when this detection result is coincidence, this data detector 
shows activity to a coincidence signal, and shows non-activity to a coincidence signal 
at the time of an inequality. When a data detector shows non-activity to a coincidence 
signal, data are eliminated by drawing out source field HEEREKU TRON through an 



insulator layer from the floating gate of a non-volatile memory cell by the elimination 
circuit. Next, the writing of data is performed to a non-volatile memory cell by writing 
in, after said elimination circuit eliminates said data, and pouring in a hot electron to 
said floating gate through said insulator layer by the circuit. On the other hand, since it 
is not necessary to perform elimination and writing when a data detector shows 
activity to a coincidence signal, as for a data rewriting circuit, elimination and write-in 
actuation are not performed. Therefore, the count of rewriting actuation decreases as 
compared with the former, and the life of a non-volatile memory cell is prolonged. 
According to the 4th invention, when the data detector of the 3rd invention shows 
activity to a coincidence signal, although a data rewriting circuit does not perform 
elimination actuation, the writing of data is performed by the write-in circuit to a 
non-volatile memory cell. Therefore, the count of elimination actuation decreases as 
compared with the former, and, in addition to the life of a non-volatile memory cell 
being prolonged, the data of this non-volatile memory cell are refreshed. Therefore, 
said technical problem is solvable. 
[0012] 
[Example] 

The 1st example drawing 1 is the configuration block Fig. of a data rewriting circuit 
showing the 1st example of this invention. This data rewriting circuit has the 1st latch 
circuit 21 which latches the updating data Din of n (n; 1 or more integers) bit which 
wants to rewrite, a latch circuit 21 consists of n delay flip flops (henceforth D-FF) — 
having — this — it has the function in which n D-FF latches each of the updating data 
Din synchronizing with a common clock signal. The data S21 which the latch circuit 21 
latched are inputted into one input side of a comparator circuit 22. Moreover, the 
maintenance data SM currently held at the non-volatile memory cell array M are 
inputted into the readout circuitry 23 which is the 2nd latch circuit. The electrical 
potential difference of the source field of EEPROM to which the electrical potential 
difference of a sense line shows this non-volatile memory cell array M to drawing 2 , 
and the bit line is transmitted to a drain field. A readout circuitry 23 consists of a 
sense amplifier, a latch circuit, etc., and has the function which reads and latches the 
n-bit maintenance data SM of the address to perform rewriting in the non-volatile 
memory cell array M. The data S23 which the readout circuitry 23 latches are inputted 
into the input side of another side of a comparator circuit 22. A comparator circuit 22 
performs the comparison with data S21 and data S23, when in agreement, it shows 
activity to the coincidence signal S22, and in the case of the inequality, it has the 
function which shows non-activity in the coincidence signal S22. The output side of a 
comparator circuit 22 is connected to each input side of the elimination circuit 24 and 
the write-in circuit 25. 

[0013] The elimination circuit 24 by for example, the command of the timing controller 
which is not illustrated when it consists of a charge pump circuit and a high-voltage 



switching circuit and the coincidence signal S22 shows non-activity It has the 
function to perform elimination actuation of data to the non-volatile memory cell M by 
impressing the high voltage to the sense line of the non-volatile memory cell array M, 
impressing OV to the bit line, and drawing out source field HEEREKU TRON. When the 
coincidence signal S22 shows activity, elimination actuation is forbidden based on the 
logical level of this coincidence signal S22. The write-in circuit 25 by for example, the 
command of said timing controller when it consists of a charge pump circuit and a 
high-voltage switching circuit and the coincidence signal S22 shows non-activity, 
after the elimination circuit 24 performs elimination actuation It has the function to 
perform write-in actuation of data to the non-volatile memory cell M by impressing OV 
to the sense line of the non-volatile memory cell array M, impressing the high voltage 
to the bit line, and pouring in a hot electron to a floating gate through an insulator 
layer. When the coincidence signal S22 shows activity, write-in actuation is forbidden 
based on the logical level of this coincidence signal S22. 

[0014] Drawing 3 is the circuit diagram of the comparator circuit in drawing 1 . this 
comparator circuit — n IKUSUKURUSHIBUOA circuit (henceforth E-OR) 
22a1-22an(s) (n; 1 or more integers), and n input NOR-circuit 22b — having — each 
output terminal of a latch circuit 21 — every of E-OR22a1-22an — it connects with 
the 1st input terminal, respectively. Each output terminal of a readout circuitry 23 is 
connected to each 2nd input terminal of E-OR22a1-22an from LSB of each output 
terminal of a latch circuit 21 corresponding to the sequence of MSB, respectively. 
Each output terminal of E~OR22a1-22an is connected to each input terminal of 
NOR-circuit 22b, respectively. The coincidence signal S22 is outputted from the 
output terminal of NOR-circuit 22b. Next, actuation [ of drawing 1 ] (1) - (3) is 
explained. 

[0015] (1) The address to perform rewriting from the load actuation exterior of data 
and its data (namely, updating data Din) are inputted, and a latch circuit 21 latches 
these updating data Din. On the other hand, a readout circuitry 23 reads the 
maintenance data SM corresponding to said specified address from the non-volatile 
memory array M to coincidence, and latches them to it. Then, a comparator circuit 22 
compares data S21 with data S23, when the comparison result is in agreement, it 
shows activity to the coincidence signal S22, and when this comparison result is not in 
agreement, it shows non-activity to the coincidence signal S22. 

(2) When the elimination actuation comparator circuit 22 shows non-activity to the 
coincidence signal S22, the elimination circuit 24 eliminates the data of the address 
with which it was specified in this non-volatile memory array M by the command of a 
timing controller, when the high voltage is impressed to the sense line of the 
non-volatile memory cell array M and it impresses OV to the bit line. However, when a 
comparator circuit 22 shows activity to the coincidence signal S22, the elimination 
circuit 24 does not perform elimination actuation. 



(3) After the elimination circuit 24 performs elimination actuation, when the write-in 
actuation comparator circuit 22 shows non-activity to the coincidence signal S22, and 
the write-in circuit 25 impresses OV to the sense line of the non-volatile memory cell 
M and impresses the high voltage to the bit line by the command of said timing 
controller, write data in the address with which it was specified in this non-volatile 
memory array M. However, when a comparator circuit 22 shows activity to the 
coincidence signal S22, the write-in circuit 25 does not perform write-in actuation. As 
mentioned above, in this 1st example, when data S21 and data S23 are not in 
agreement, it performs elimination and write-in actuation, but a data rewriting circuit 
does not perform elimination and write-in actuation, when in agreement. Therefore, as 
compared with the former, the count of rewriting actuation becomes fewer, and the 
life of the non-volatile memory cell array M is prolonged. Furthermore, since 
elimination/write-in actuation is not performed when data S21 and data S23 are in 
agreement, the operating time of the part is shortened. 

[0016] The 2nd example drawing 4 is the configuration block Fig. of a data rewriting 
circuit showing the 2nd example of this invention, and the common sign is given to the 
element in drawing 1 , and the common element. In this data rewriting circuit, the 
write-in circuit 25 in drawing 1 is not controlled by the coincidence signal S22, but the 
command of write-in actuation is given only by the timing controller which is not 
illustrated. Others are the same configurations as drawing 1 . Next, actuation of 
drawing 4 is explained. The write-in circuit 25 performs write-in actuation by the 
command of a timing controller irrespective of this detection result, after detecting 
coincidence/inequality of the data S23 and data S21 based on a comparator circuit 22. 
Others perform the same actuation as the 1st example. Therefore, even when 
rewriting of data is not performed, the maintenance data of the non-volatile memory 
cell array M are refreshed. As mentioned above, in this 2nd example, when data S21 
and data S23 are in agreement, although the elimination circuit 24 does not perform 
elimination actuation, the write-in circuit 25 performs write-in actuation. When there 
is no damage over the non-volatile memory cell array M when elimination and write-in 
actuation are not performed, and only write-in actuation is performed, there is little 
damage over the non-volatile memory cell array M far as compared with the case 
where elimination and write-in actuation are performed. Therefore, like the 1st 
example, the count of elimination becomes fewer and the life of the non-volatile 
memory cell array M is prolonged. Moreover, the maintenance data of the non-volatile 
memory cell array M with which data are held for a long period of time, and the 
maintenance property has deteriorated are refreshed by performing only write-in 
actuation. 

[0017] The 3rd example drawing 5 is the configuration block Fig. of a data rewriting 
circuit showing the 3rd example of this invention. This data rewriting circuit has the 
data detector 32. This data detector 32 consists of E-OR, and one input terminal is 



connected to "L" Moreover, this data rewriting circuit is equipped with the readout 
circuitry 33 which is a latch circuit. A readout circuitry 33 consists of a sense 
amplifier, a latch circuit, etc., and has the function which reads and latches the 
maintenance data SMA currently held at the non-volatile memory cell array MA. The 
output terminal of a readout circuitry 33 is connected to the input terminal of another 
side of the data detector 32. This data detector 32 is a circuit which detects whether 
the data S33 which the readout circuitry 33 read are "L" (data shall be set to "L" 
when written in), shows activity to the coincidence signal S32 when data S33 are "L", 
and shows non-activity to the coincidence signal S32 when data S33 are "H". The 
electrical potential difference of the source field of EEPROM which the electrical 
potential difference of a sense line shows to drawing 2 , and the bit line is transmitted 
to a drain field by the non-volatile memory cell array MA like the non-volatile memory 
cell array M in drawing 1 . The output side of the data detector 32 is connected to 
each input side of the elimination circuit 34 and the write-in circuit 35. 
[0018] When the elimination circuit 34 consists of a charge pump circuit and a 
high-voltage switching circuit as well as the elimination circuit 24 in drawing 1 and the 
coincidence signal S32 shows non-activity, by the command of the timing controller 
which is not illustrated When it has the function to impress the high voltage to the 
sense line of the non-volatile memory cell array MA, to impress 0V to the bit line, and 
to perform elimination actuation and the coincidence signal S32 shows activity, 
elimination actuation is forbidden based on the logical level of this coincidence signal 
S32. The write-in circuit 35 consists of a charge pump circuit and a high-voltage 
switching circuit as well as the write-in circuit 25 in drawing 1 . When the coincidence 
signal S32 shows non-activity, after the elimination circuit 34 performs elimination 
actuation, by the command of said timing controller When it has the function to 
impress 0V to the sense line of the non-volatile memory cell array MA, to impress the 
high voltage to the bit line, and to perform write-in actuation and the coincidence 
signal S32 shows activity, write-in actuation is forbidden based on the logical level of 
this coincidence signal S32. Next, actuation [ of drawing 5 ] (1) - (3) is explained. 
[0019] (1) A readout circuitry 33 reads the data of the address which rewrites the 
non-volatile memory cell array MA. The read result is "L", or (that is, are data written 
in?) it detects whether it is no in the data detector 32. The data detector 32 shows 
activity to the coincidence signal S32, when the read result is "L", and in the case of 
"H", it shows non-activity at the coincidence signal S32. 

(2) When the elimination actuation data detector 32 shows non-activity to the 
coincidence signal S32, the elimination circuit 34 eliminates the data of the address 
with which it was specified in this non-volatile memory array MA by the command of a 
timing controller, when the high voltage is impressed to the sense line of the 
non-volatile memory cell array MA and it impresses 0V to the bit line. However, when 
the data detector 32 shows activity to the coincidence signal S32, the elimination 



circuit 34 does not perform elimination actuation. 

(3) When the write-in actuation data detector 32 shows non-activity to the 
coincidence signal S32, after the elimination circuit 34 performs elimination actuation, 
the write-in circuit 35 writes data in the address with which it was specified in this 
non-volatile memory array MA by the command of a timing controller, when OV are 
impressed to the sense line of the non-volatile memory cell array MA and it impresses 
the high voltage to the bit line. However, as for the write-in circuit 35, the coincidence 
signal S32 does not perform write-in actuation, when the data detector 32 shows 
activity. 

[0020] Thus, when the maintenance data in the non-volatile memory array MA are "L" 
(that is, data are already written in), elimination and write-in actuation are not 
performed. As mentioned above, in this 3rd example, when data are written in the 
non-volatile memory array MA ("that is, data L"), a data rewriting circuit does not 
perform elimination and write-in actuation. Therefore, like the 1st example, damage is 
not done to the non-volatile memory cell array MA at all, but the count of rewriting 
becomes fewer, and the life of this non-volatile memory cell array MA is prolonged. 
Furthermore, since there is no 1st latch circuit in the 1st example, a circuit scale 
becomes small. 

[0021] The 4th example drawing 6 is the configuration block Fig. of a data rewriting 
circuit showing the 4th example of this invention, and the common sign is given to the 
element in drawing 5 , and the common element. This data rewriting circuit has data 
detector 32A. This data detector 32A consists of E-OR, and one input terminal is 
connected to "H". This data detector 32A is a circuit which detects whether the data 
S33 which the readout circuitry 33 read are "H" (data shall become "H" when 
eliminated), shows activity to coincidence signal S32A when data S33 are "H", and 
shows non-activity to coincidence signal S32A when data S33 are "L." Moreover, the 
write-in circuit 36 in drawing 5 is not controlled by coincidence signal S32A, but the 
command of write-in actuation is given only by the timing controller which is not 
illustrated. Others are the same configurations as drawing 5 . Next, actuation of 
drawing 6 is explained. 

[0022] The write-in circuit 36 performs write-in actuation by the command of a timing 
controller irrespective of this detection result after detection of 
coincidence/inequality of the data S33 and "H" by data detector 32A. Others perform 
the same actuation as the 3rd example. As mentioned above, in this 4th example, 
since only write-in actuation of data is performed without performing elimination 
actuation when the maintenance data of the non-volatile memory cell array MA are 
"H" (that is, data are already eliminated), the count of rewriting becomes fewer and 
the life of the non-volatile memory cell array MA is prolonged. Furthermore, since 
there is no 1st latch circuit in the 1st example, a circuit scale becomes small. In 
addition, this invention is not limited to the above-mentioned example, but various 



deformation is possible for it. As the modification, there is the following, for example. 
[0023] (a) Although the 1 st and 2nd examples are the circuits supposing rewriting of a 
cutting tool unit and the 3rd and 4th examples are the circuits supposing rewriting of 
bitwise, these examples can respond to a bit, a cutting tool, and a page (namely, 
several bytes of package writing), if numbers, such as a readout circuitry, a latch 
circuit, a comparator circuit, and a detector, are fluctuated if needed, 
(b) This invention is applied to the non-volatile memory cell the source field formed 
into the substrate not only like EEPROM but like a flash memory, and at large by which 
the floating gate was prepared through the insulator layer on between drain fields. 
[0024] 

[Effect of the Invention] According to the 1st invention, as explained to the detail 
above, when updating data and maintenance data are not in agreement, elimination 
and write-in actuation are performed, but a data rewriting circuit does not perform 
elimination and write-in actuation, when in agreement. Therefore, the count of 
rewriting actuation can be reduced as compared with the former, and the life of a 
non-volatile memory cell can be prolonged. Furthermore, since elimination/write-in 
actuation is not performed when updating data and maintenance data are in 
agreement, the operating time of the part can be shortened. According to the 2nd 
invention, when updating data and maintenance data are in agreement, although an 
elimination circuit does not perform elimination actuation, a write-in circuit performs 
write-in actuation. When there is no damage over a non-volatile memory cell when 
performing neither elimination nor writing, and only writing in, there is little damage 
over a non-volatile memory cell far as compared with the case where elimination and 
writing are performed. Therefore, the life of a non-volatile memory cell can be 
prolonged. Moreover, the data of a non-volatile memory cell with which data are held 
for a long period of time, and the maintenance property has deteriorated can be made 
to refresh by performing only write-in actuation. 

[0025] According to the 3rd invention, when data are written in the non-volatile 
memory cell, a data rewriting circuit does not perform elimination and write-in 
actuation. Therefore, damage cannot be done to a non-volatile memory cell at all, but 
the count of rewriting can be reduced, and the life of this non-volatile memory cell can 
be prolonged. Furthermore, since there is no 1 st latch circuit of the 1 st invention, a 
circuit scale can be made smaller than the 1st invention. Since according to the 4th 
invention only write-in actuation of data is performed, without performing elimination 
actuation when the maintenance data of a non-volatile memory cell are already 
eliminated, the life of a non-volatile memory cell can be prolonged. Furthermore, since 
there is no 1st latch circuit of the 1st invention, a circuit scale can be made smaller 
than the 1st invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. of a data rewriting circuit showing the 1st 
example of this invention. 

[Drawing 2] It is the sectional view of the conventional general EEPROM. 
[Drawing 3] It is the circuit diagram of the comparator circuit in drawing 1 . 
[Drawing 4] It is the configuration block Fig. of a data rewriting circuit showing the 2nd 
example of this invention. 

[Drawing 5] It is the configuration block Fig. of a data rewriting circuit showing the 3rd 
example of this invention. 

[Drawing 6] It is the configuration block Fig. of a data rewriting circuit showing the 4th 
example of this invention. 
[Description of Notations] 

2 [ ] Source Field 

3 [ ] between Drain Fields 

4 [ ] Insulator Layer 

5 [ ] Floating Gate 

21 [ ] Latch Circuit 

23 33 Readout circuitry 

22 Comparator circuit 

24 34 Elimination circuit 

25 35 Write-in circuit 
32 32A Data detector 

M f MA Non-volatile memory cell 
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